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cylinder received its mixture of gas and air under slight com-
pression, forcing out the exhaust gas as it entered, so that the
exhaust and drawing in strokes could be omitted in the main
cylinder. Of course the operations thus omitted in the main
cylinder had to be done in the other cylinder—called the pump
cylinder—but the working cylinder was able to effect twice
as many working strokes per minute as before. The work
done by this cylinder was therefore doubled, but against this
must be set the work lost in pumping in the other cylinder.
Engines working on the Clerk cycle are now made in consider-
able numbers.
 7.	Daimler.—In 1895 Daimler brought out his well-known
high speed petrol engine for. automobiles.    The Otto cycle
was followed, and the chief improvements were of a mechanical
nature.   Petrol vapour was used instead of gas.    This engine
gave a great impetus to mechanical transport on roads  and
to the use of motor-boats.
 8.	Diesel.—In 1897 a novel form of   oil engine was intro-
duced by Diesel.    Instead of a combustible mixture of oil-
vapour and air being drawn in on the suction stroke, air only
was allowed to enter.   This was compressed to a very high
pressure on the compression stroke—500 Ib. per sq. inch—
and was raised by this compression to a high temperature.
Then at the inner dead centre a small quantity of oil was
injected at an even higher pressure (800 Ib. per square inch)
by means of compressed air.      This oil at once ignited on
coming into contact with the air, and forced the piston on its
outward  stroke.   As  the  stroke  continued,   more   oil  was
injected until the " cut-off " point was reached, when the
gases were allowed to expand and do work in the usual way.
The effect of admitting the fuel gradually, instead of all at
once, was to get a more even pressure on the piston from the
beginning of the stroke until the cut-off point.     This  made
the action of the engine similar in some respects to the action
of the steam engine, where the principle of gradual admission
also applies.    In this engine no electric spark was needed to
ignite the mixture, since the temperature of the air at the end
of compression was itself high enough to cause combustion to
take place.

